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sixth of a pound per cubic foot is employed for about 
one and one-half hours, and this in turn is followed 
by a one-half per cent solution of glue. The entire 
run consumes from eleven to eleven and one-half 
hours. If green wood be used, the time required for 
steaming and impregnation must be extended from 
Oile to one and one-half hours each. The process 
darkens the ties �omewhat. After the treatment, the 
ties should again be thoroughly seasoned for several 
months before they are used. -Abstracted by the 
Electrical Review (N. Y.) from the Transit, State 
Lniversity of Iowa, Iowa City. 

[VoIlclntled from �UPPLI!MENT No. 1604, page 25703.] 

INDUSTRIAL APPLICATIONS OF GYPS'UM.-II.* 

By ROllnn GRDlSJlAW. 

HA \'[:\'(, considered at length the various uses of 
stucco gypsum, or that calcined at comparatively low 
temperature, the next topic is that of the hydraulic 
variety, burned at a red heat, containing in the cal
cined condition much less water than the other, but 
also having the property of absorbing water in set
ting, in much less degree; also setting much more 
�Iowly and much more firmly. Another peculiarity of 
lhe hydraulic variety is that it does not expand at the 

moment of setting-a feature which makes it much 
less vlluable for making casts, but gives it increased 
value for the preparation of large surfaces where 
shrinking cracl,s and other signs of settlement and 
interior perturbations are inadmissible. The com
pressive strength of a well laid-up mass of hydraulic 

gypsum is given by E>eger and Cramer as 250 kilo
grammes per square centimeter, which corresponds to 
a bou t 1.6 gross tons per square foot. 

The use of hydraulic gypsum as mortar dates back 
to the earliest builders. The Harz and other parts of 
northwest Germany are full of sturdy structures, cen
turies old, which were put up with hydraulic gypsum 
mortar, which has the advantages of clinging more 
firmly to the stones or bricks than lime does, and of 
hardening more rapidly, besides enabling all kinds of 
building operations to be carried on, through the win
ter. The use of plaster between colored tiles is quite 
general, by reason of the greater neatness of the 
joints. Further, the plaster can be more readily 
colored to match the tiles, if this be desired, than a 
lime mortar. 

These remarl,s apply only to the hydraulic variety. 
The next application of hydraulic gypsum to which 

we may turn our attention is for floors. Here it 
offers a smooth water-tight surface that withstands 
severe usage; only in laying it care must be taken 
not to lay it on wood, or dry stamped clay or bricks, 
as these materials absorb the water from the gypsum 
plaster and ruin the floor. The gypsum must not be 
laid in direct contact with cement beton, either; it is 
necessary here to provide an intermediate layer of 
sharp sand or well-screened coal ashes, which after 
being well stamped down and thoroughly sprinkled 
with water, will be ready to receive the plaster. 

In mixing the gypsum plaster the material is to be 
thrown into the water until it appears above the sur
face; then all is to be carefully worked with shovel, 
etc., but only after the gypsum has absorbed all the 
water that it can. As a general rule it can be said 
that one measure of water will take three of gypsum 
and yield two and a half measures of mortar. 

There is no material which can be added to the 
gypsum to increase its strength. Where it is not to 
be directly trod upon, as where it is to be covered 
with linoleum, for office floors, etc., it will do to mix 
therewith one-third coke slag or some similar neutral 
substance. 

After laying, the floor is to be let harden until the 
finger makes little or no impression therein; then it 
is to be beaten down with a leveling board until it 
loses nearly a quarter of its thickness. This will bring 
out any excess of water. No water must be added 
during this condensing process; it would only retard 
the hardening, and lessen the firmness of the hard
ened mass. It is, however, often advantageous to 
sprinlde the floor from time to time after it has been 
fully flatted down. In from one to two weeks the 
floor will be ready to be walked upon. If linoleum is 
to be laid thereon, the cement must be bone dry. 

One advantage of the use of gypsum as wall cover
ing or floor surfacing is that being chemically neu
tral, it permits the use of various coloring materials 
which would be altered or indeed entirely bleached 
out by lime. Any one who has tried to make blue 
lime-wash will appreciate this property. 

A very neat finish may be imparted to the plaster 
surface by a coat of hot linseed oil followed by a 
well-rubhed-in solution of beeswax in turpentine or 
one of paraffin wax in benzine. 

Among the advantages of the hydraulic gypsum 
floor are, as enumerated by Seger and Cramer in their 
a(lmirable pamphlet prepared for the German Associa
tion of Plaster Manufacturers, cheapness. durability, 
fireproofness-if there be such a word in the Standard 
Dictionary-·non-conductivit�· to heat, freedom from 
joints or cracks. protection against mice anfl other 
household vermin. For vestibules and corridors, 
verandas. store-rooms. kitchens, and granaries, as 
good results can be got with gypsum as by the use 
of tiles and other coverings . and such a floor is warm 
and comfortable under foot. For attic floors, there 
is the advantage of protecting the roof from fire orig
inating in tllP stories below: and the same applies to 
fGllder allll hay lofts. Covere(1 with linoleum, therE' 
j" no floor more agreeable for living-rooms and offices. 
Here there is �he advantage that there are no joints 
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to spring and cause cutting of the linoleum, as in the 
case of boards. As against cement for the same pur
pose there is the advantage that there is no rotting 
of the vegetable fibers in the linoleum by reason of 
the moisture that gradually exudes from the cement 
long after it is apparently dry. 

To revert to the use of hydraulic gypsum as a wall 
surface-there is not to be lost sight of the capability 
of being tinted as desired with mineral colors. Fur
ther, if the plaster surface be well treated with a so
lution of paraffin wax in benzine or petroleum, such 
walls may be washed down without affecting their 
surface. For walls that are to be papered, the plaster 
affords more hold to the paper than the ordinary lime 
coating. 

For ou tside wall surfaces, gypsum offers the advan
tages against lime and Portland cement of being hard
er and less affected by the weather; and this quality 
may be greatly heightened by treatment with linseed 
oil or paraffin wax. 

When it comes to making building stone out of 
gypsum, the reader will probably be rather incredu
lous; but while blocks of stucco plaster are light and 
suitable for partition walls, those with, or of, hydraulic 
gypsum are heavy and hard, and perfectly suitable 
for outside walls that have weight to bear-to say 
nothing of filling for buildings constructed with steel 
frames that carry the roof and floors. In the southern 
Harz d

'
istrict where bricks were both dear and bad, a 

eommencement was made to replace the last with hy
draulic gypsum blocks of normal brick size-in Ger
many the size of bricks is fixed by law. The success 
attending this experiment led to making so-called 
"ashlars" of the same material, and also cornices and 
other architectural members. Walls of gypsum blocks 
with a wash of linseed oil or solution of paraffin wax 
in petroleum or benzine have proven themselves bet
ter than those of ordinary clay brick masonry, sand
stone, or limestone, and only surpassed by granite and 
hard-burned bricks (called "klinkers" in Holland and 
northwest Germany). The only fault that they have 
is one which they share with bricks, sandstone and 
limestone-they should be well isolated from the mois
ture of the ground by slate, tar or other water-proof 
material between them and the foundation walls. 
Against frost they are more resistant than either 
sandstone or clay brick. 

From the artistic point of view such gypsum "ash
lars" have the decided advantage that they may be 
given any desired form and size, whereas stone will 
not always cut to advantage; they may be given any 
wished-for finish at the same expense as for a plain 
surface, whereas tool-dressing and hammer-dressing 
of stone is expensive, especially in America; and they 
may be colored any tint called for, by cheap mineral 
substances. 

CORUNDUM AND ITS USES. 

As an abrasive, corundum is a material of impor
tance in connection with a number of modern pro
cesses, and while the artificially-produced mineral is 
largely used at the present time, many important de
posits of natural corundum are being economically 
mined in different parts of the world. 

In chemical composition corundum is a compound of 
alumina (Al,O,,), this base being present to the extent 
of from 95.5 to 98.79 per cent. Other matters vresent 
in varying degree are silica, water, and ferr�c oxide. 
It follows that these are only present in exceedingly 
small quantities, and the presence of silica must in no 
way lead to the confusion of corundum with carborun
dum, which latter mineral is, in fact, a true silicide 
of carbon (SiC), and which was only named carborun
dum by being mistaken for a form of alumina. 

Corundum is found in a variety of forms of different 
quality and value. At one end of the scale are the 
gems ruby and sapphire, and at the other a mixture of 
corundum and magnetite commonly called emery. As 
a gem, the value of corundum varies according to 
color, index of refraction, hardness, luster, etc.; but 
with such matters we, of course, do not deal. Gems, 
however, are of practical value to makers of scientific 
instruments, etc., as owing to their hardness they form 
excellent bearings, and are used not only by watch
makers, but also in the manufacture of electrical meas
uring instruments; and in this field corundum of gem 
quality, in the form of small rubies, sapphires, etc., 
is of considerable importance. 

It is, however, with corundum used as an abrasive 
that we are more directly concerned. In hardness 
this mineral ranks next to the diamond, and is repre
sented by 9, the diamond's figure being 10. Hardness 
alone is, of course, no final recommendation, for, 
though it may be hard, a crystal on being broken may 
become rounded, when the sharp edges necessary for 
abrasive purposes would be wanting. It is one of the 
peculiari ties of corundum of good quality, and which 
is necessarily free from decomposition or alteration, 
that it breaks and wears in such a manner as always 
to present sharp cutting edges. The gem quality being 
transparent. ordinary corundum is as a rule no more 
than translueent, and often even opaque, and is of a 
variety of ('olars, including pink, red, green. blue, yel
low, and white. It is found in contact with rocks of 
both igneous and metamorphic formation, and in one 
form or other it is found scattered all over the world. 
Gems come from Asia, America, and Australia; corun
dum of abrasive quality from North America. India, 
ptc.: and emery from North AmeriC'a, Greece, Turkey. 

The mineral, as we learn from a most interesting 
bulletin on the subject, written by Mr. J. H. Pratt, and 
published by the United States Geological Survey, is 
not by any means worth working in all the districts 

© 1906 SCIENTIFIC AMERICAN, INC. 

in which it has been found. Indeed, having in view 
the fact that it is now manufactured from bauxite in 
the electric furnace, its economic mining can only be 
carried on under favorable conditions. Such condi
tions prevail, for instance, in Canada, in the Ontario 
province, where corundum of good quality has been 
mined, and mills, some of them of a capacity of 15 

tons daily, are at work. In this district the corundum 
occurs in syenite as a primary constituent of the rock. 
This rock runs in dykes through the gneiss, and the 
seams vary in width from a few inches to several feet. 
The chief deposits occur in Peterborough, Lanark, and 
Hastings, etc. In the United States corundum occurs 
in North Carolina and Georgia in peridotite, and also 
in greater quantities at the line of contact of perido
tite and gneiss, or gneiss and dunite. These deposits 
also are not always of a nature to be economically 
mined, but work is going on in Mason County at the 
Corundum Hill Mine, and in Clay and Transylvania 
Counties in North Carolina, and at Laurel Creek in 
Georgia. Corundum of emery form-i. e., fine, and 
mixed with magnetite-is found in quantities sufficient 
to be worked economically in the Chester district, 
Massachusetts, and is exported in quantities from the 
Island of Naxos, Greece. 

The treatment of the ore, after mining, is somewhat 
similar in process to the sluicing of gold quartz, but 
the method is modified according to the nature of the 
mine product and the rock formation whence it is 
drawn. The ore is crushed and sieved first, and then 
sluiced. On account of its great specific gravity, the 
ore is readily separated in this way from the other 
material, which is carried away by the stream. If the 
ore be one which contains large quantities of impuri
ties, it is next transferred to a scouring machine, 
which is, in form, similar to a worm-conveyor. Final
ly, it is passed t1Ll'ough a rolling process in a "muller," 
a circular power rolling mill with heavy wooden roll
ers. The product is then washed, spread on a sloping 
platform, and allowed to drain all night. It is then 
dried in one of two ways-either by being passed 
through an inclined revolving cylinder or d rum, in 
which there are coils of heated pipes, on which the 
corundum falls when raised by the rotation of the 
drum, or by being conveyed up to a height of some 
20 feet or 30 feet, and dropped down the flue of a fur
nace onto an inclined iron plate, down which it slides 
into an iron box. At the present time corundum is 
chiefly used in the manufacture of gi'inding wheels. 
As grinding has taken the place of much lathe work, 
wheels of first-class quality are necessary. These 
wheels are of three types-namely, chemical, vitrified, 
or cement wheels, so named from the manner in 
which they have been manufactured. The chemical 
wheel is eonsidered the safest and most satisfactory 
for wheels of large diameter, but vitrified wheels are 
most generally used for the more moderate sizes. In 
these great care is necessary in the selection both of 
the quality of the corundum itself and of the bond, for 
if any foreign material introduced or present in the 
ore contains water of composition, the wheel is liable 
to burst during vitrification. Wheels are manufac
hired by this process in the following manner: The 
corundum and bond are thoroughly mixed and poured 
into paper molds and set aside to dry. When hanl 
enough to be handled without hurt, they are trimmerl 
and dressed on a potter's wheel. They are then dried 
more thoroughly. When completely dry they are built 
up inside conical kilns 12 feet to 20 feet in height, 
and from 10 feet to Hi feet in diameter. The ldln is 
sealed and the fire started. At first the temperature 
is carefully regulated, so that the moisture included 
in the parts, and also the water of crystallization, is 
slowly driven off. When this is complete the tempera
ture is raised to some 3,000 deg. F., and the fire main
tained at this heat for several days. The fusion of the 
clay and bond being complete, the kilns are allowed 
to cool slowly. The wheels are then withdrawn, taken 
to a lathe and trped Hll, bushed, balanced, and finished. 

In the chemical wheel sil icate of soda is mixed with 
the corundum or emery. This is molded and tamped, 
and then subjected to "oven" heat for 24 hours and 
finished in the manner described above. In the cement 
wheel shellac or other substances are used for bond
ing.-Engineering. 

--�--����--

M�;A�lTRE�If<.::\,'1' OF R�;HIH·I'A:'<CE.-W. Jaeger discusses 
the four chief methods of measuring resistances with 
the needle galvanometer, and points out the cases i n  
which they can b e  used to the greatest advantage. In 
Thomson's method, the resistance to be measured A 

should be nearly equal to the standard B .  The ratio 
of the bridge resistance a to A should be very small. 
The galvanometer resistance g should be A12. The 
sensitiveness is then E/2 V 2. In Wheatstone's bridge 
arrangement, the most favorable conditions are given 
by a= A, BI A = infinite. g = 2A. The sensitiveness 
is then the same as in Thomson's method. The differ
ential method is the most sensitive when the condi
tions are favorable. These conditions are b= A, 
aBIA'=l, aIA=O, B/A = infinite, and g=A. The 
sensitiveness is then 1/� B. The compensation method 
is the least sensitive under the most favorable condi
tions, which prescribe 1J = a = A. a/A = BI A = I, and 
fJ = A. The sensitiveness is 111 E, E being the E.M.F. 
used. The differential method can only be employed 
with large resistances. If the resistance A and 1) can 
he changed simultaneously by the same amount, a 
sensitiveness = E may be at tained. With a movable 
coil galvanometer of half the Hensitiveness of a needle 
galvanometer, the same delicalOY of measurement of 
resistances can he a ttaine<l.-W. .Iaeger, 7.eitsei11'ift 
fiir Instrume-ntenkunde, March, 1906, 
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